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1 Introduction

11.  Purpose

The Development Architecture defines the development tools, methods, standards, and
procedures that define the development environment for the Integrated Technical
Architecture (ITA). The purpose of the development architecture is to support the tasks
involved in the analysis, design, construction, and maintenance of the Student Financial
Assistance (SFA) business applications.

12.  Scope

This document will address the tools defined as part of the development environment for the
ITA. The standards, guidelines, and procedures for using the tools as part of a standard SFA
methodology are not included in this document.

13.  Approach

The approach used to define the development architecture for the ITA was based on an
analysis of the existing SFA development tools in place at the Virtual Data Center (VDC) and
ongoing development tasks. In concert with these existing tools the development tools
required to develop applications within the ITA environment were identified as well.

14.  Document Organization
This document is organized into the following sections:

» Section 1 - contains an introduction of the development architecture and the scope of this
document.

e Section 2 - provides an overview of the development architecture, the development tools
and the mapping of each tool within the development environment framework.

e Section 3 - provides the development tools includes in the ITA Internet architecture.

e Section 4 - provides the development tools included in the ITA Data Warehouse
architecture.

e Section 5 - provides the development tools included in the ITA Enterprise Architecture
Integration(EAI).

e Section 6 — provides a description of the existing tools included in the development
architecture currently installed or in operation at the VDC.

OCTOBER 13, 2000 16-16.1.2 2
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2 Development Architecture Overview

The Development architecture provides an environment for component-based solutions that
support the Analysis, Design, and Construction phases of the development process. It is the
combination of development tools, methods, standards, and procedures essential to a
comprehensive, integrated environment for developing and maintaining systems. The
development architecture provides a starting point for designing and building a
development environment, and identifies key concepts and components for the environment.

21.  Development Framework

The SFA Development Framework is based upon an Integrated Development Environment
Architecture (IDEA). IDEA provides a development environment framework and associated
guidelines that reduce the effort and costs involved with designing, implementing, and
maintaining an integrated development environment.

The development environment is built upon an integrated set of tools and components, each
supporting a specific task or set of tasks in the development process.

Figure 1 shows the central component, System Building, which is supported by eleven
management components

Security Management
Configurstion Feleaze
MManagement hManagement
o g
E ) Frogratm T
c Gavality Syatem A o
= hanagem ent Building & el =
= H Management g
s f=]
3
Ervdronmmerit Proklem
Management Management
Imfarmation Management
Process Management

Figure 1 - Integrated Development Environment Architecture (IDEA)

A brief description of the services provided by Development Architecture is listed in the table
which follows.
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Table 1 - Development Architecture Services

Development Architecture

Description
Component escriptio

Manage the information that supports the entire project — information that is

Information Management Tools used both in systems building and in other management processes.

Security Management Tools Enable the development of security components.

Ensure that an agreed-on level of quality in the system is reached. They are also

lity Management Tool s . . . . .
Quality Management Tools used to provide information and process for improving the quality over time.

Program and Project Management Tools Assist the management teams in their daily work.

Comprised of the following tools to support Environment Management in the
development environment.

Change Management — Supports the various aspects identifying and managing
change in the development environment, the key tool is the Data & Software
Distribution which enables automated distribution of data and software to the
workstations and servers of the development environment.

Environment Management Tools Service Management — Supports various aspects of supporting and managing the
interface with the developers.

Service Planning — Planning required to anticipate and implement changes to the
other areas: service management, systems management, change management
and strategic planning.

System Management — Supports the various aspects of supporting and
managing the operation of the distributed system

Release Management Tools Manages the simultaneous development of multiple releases.

Covers the version control, migration control and change control of system

Configuration Management Tools - . -
9 g components such as code and its associated documentation.

Problem Management Tools Pertain to the problem tracking and solution process.

Productivity tools provide the basic functionality required to create documents,
spreadsheets, and simple graphics or diagrams.

Personal Productivity tools are typically packaged as integrated suites of
software. These packages provide the basic functionality required to create
documents, spreadsheets and simple graphics or diagrams. More recently, the
ability to access the Internet and browse electronic documentation has been
added to the suite of Personal Productivity tools.

Productivity Tools
- Spreadsheet
- Graphics

- Word Processor

Enable groups of people to communicate and to share information, helping them

llaborative Tool - .
Collaborative Tools work together effectively, regardless of location.

Enforce the correct sequencing of tasks and tools in conformance with a pre-

Process Integration Tools defined methodology.

OCTOBER 13, 2000 16-16.1.2 4
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22.  System Building

Systems development tools are the core of the development environment. These are the tools
used by the development team to capture system requirements, functional designs, detailed
designs, as well as the detailed coding and testing information to manage the resulting
development effort.

2.2.1. Analysis & Design

Analysis and design tools are used to specify the requirements for the system being
developed. They are typically modeling and diagramming tools, which provide the ability to
diagram system requirements and specify "what" a system must do. Design tools are used to
specify "how" a system will implement these system requirements. They are typically
diagramming tools, which graphically depict how the system will be built in terms of its key
components.

» Application Logic Design — provides the capability to graphically depict the logic of the
application

e Communication Design — allow for detailed design of each module and to lay the basis
for more refined performance modeling

» Component Modeling — covers both designing components from scratch and
customizing and integrating packaged software

» Database Design — provides the capability to graphically depict the database design for
the system

» Data Modeling - provides the capability to graphically depict the logical data
requirements for the system

» Event Modeling — provides the capability to graphically depict the events and associated
responses for the system

* Object Modeling — provides the facility to model objects
» Performance Modeling — supports the analysis of performance over the network

» Presentation Design — provides the capability to design the presentation layer of the
application

» Process Modeling — provides the capability to graphically depict the business functions
and processes being supported by a system

»  Prototyping —allows the interface and functionality to be tested during the design stage
* Reuse Support — manages assets for future reuse

» Usability Testing — ensures the final system is usable

OCTOBER 13, 2000 16-16.1.2 5
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2.2.2. Build

Construction (Build) tools are used to program or build the application adapters and
connectors. The more custom development that must be performed, the more the
complexity increases. The construction environment must support the development of
business rules, data transformation logic and the capturing of events from the end source
application.

»  Source Code Editor — used to enter and edit source code for the application
* Compiler/Linker/Interpreter — converts source code to executable code
»  Source Code Debugger — provides the capability to unit test a program

» Generation — automated tools which generate application components, for example:
source code, windows, reports, shells, make files, include files, help text/module
descriptions, trace code

* Quality Assurance (QA) Utilities — verify the quality of completed code

* Code/Object Libraries — provide the developer with ready-made components (such as
graphical user interface (GUI) components or simple utilities), which may be integrated
into the architecture or application code

» Media Content Creation — provide facilities to create and manipulate media content

2.2.3. Test

Test functions are performed on the developed application as a hecessary step prior to the
deployment to production. The test functions validate the developed software against the
defined requirements developed during the analysis and design phase. The test phase
verifies that the developed application functions as designed, meets requirements, and
performs as designed in the production environment. In addition, the test functions perform
regression testing to ensure that the introduction of new software or applications does not
introduce any errors or impact operations of existing applications.

* Emulation —emulate components that are part of the target environment but are not in
the development environment

« Performance Management — supports performance testing

» Test Coverage Management — used to document which parts of each program have been
executed during the test

» Test Data Management — allows developers to create and maintain input data and
expected results associated with a test plan

» Test Data Manipulation — enables direct editing of data values in files and databases
» Test Execution — supports and automates system tests

» Test Planning —includes test schedule, test execution tracking, test cycles, test scripts, test
conditions, test condition generation, input data, and expected results

OCTOBER 13, 2000 16-16.1.2 6
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* Test Result Comparison —compares expected and actual results

* SIR Management — helps track each system investigation request from problem
detection through document resolution

2.3.

Development Architecture Tools Mapping

The following tables map the development environment tools currently in use or scheduled
to be deployed in the SFA development environment. Each development architecture
component identifies the set of tools within the defined framework.

Table 2 —SFA Development Environment Tools

+— +— +— Lo) +— = +—
c C c c c c cC C c
S o > @ s @ S - Q2 L o o @
2 E o 2 Eo 2 Eov EgEg EEow a E 0
D o - O o -_— D o . D () CcC o o (D) [a)
EQS 330 = SS 206 S 2o L o3
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e 8 N s < ° - & 2 S <
-2 = P a 2 w = =
CCC/Harvest BSAFE None Rational Suite MlcrqSFrategy Rational ClearQuest
Administrator
Endeavor BMC Control SA Rational ClearQuest |Rational ClearQuest
!rnet snn%cil\éen NetMonitor Rational ClearCase |Rational ClearDDTS
;?ees\;’?ﬁllm Microsoft Project
Table 3 - SFA Mangement Tools
2 5
R = 8 v =
23 3 ~ 2 E
+— +—
S E o §E v 2 S o %)
S5 3o -39 'S o o e o
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Rational ClearCase

Rational ClearDDTS

Microsoft Word

Microsoft Outlook

Microsoft Project

CCC/Harvest

Microsoft PowerPoint

Visual Source Safe (VSS)
System

Microsoft Excel
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Table 4 — SFA Design Tools

Requirements
Analysis

Design

Build

Test

Rational Suite

Rational RequisitePro

IBM Visual Age for Java

Rational TestStudio

AnalystStudio

Informatica Designer

Inprise Jbuilder

Rational PerformanceStudio

Rational RequisitePro

Interwoven TeamSite

WebSphere Studio

Informatica Server Manager

Rational ClearQuest

Microstrategy Architect

Informatica Repository
Manager

CCC/Harvest

SterlingCOOL:GEN

Informatica Designer

Autonomy - API Test

Powerbuilder

Autonomy Tools

- Query/Indexer Module

- Import Module

- Web Spider Module

- User Agent Module

- Categorizer Module

- Agent Query Module

-HTTP APl commands

Microstrategy

- Architect

- Agent

- Administrator

- Web page editor

- XML / XSL editor

OCTOBER 13, 2000
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24.  Development Architecture Configuration Diagram

SU35E2
App/Search Server
- 1BM WebSphere
- Autonomy

SU35E3
Integration Server

- MQSeries Integrator
- MQSeries Messaging
- MQSeries Workflow

SU35E4
Content Server
- IBMHTTP Server
- Interwoven

SU35E1
Web Server

A

SFANT006

- MQSeries Messaging for NT
- MQSeries Integrator V2 for NT
- MQSeries WorkFlow for NT

- IBM HTTP Senver
- fiador ePortal Suite TBD
Internet Client
0 Etherret
\ J
|
HP-UX
Database Server
- Oracle 8i InfoCenter
- Data Warehouse MicroStrategy
Dev Tools Server  _|ocenter
- Rational Rose i
- Intelligence Server
- WebSphere Studio 9 E.?tj ?’SSES
- Visual Age for JAVA - rrfon'ratic:rver
PowerCenter
) = SFANT004
EdNet Development Client i Broadcaster

EAI Applications Development Server

- MicroStrategy B roadcaster

Figure 2 - ITA Development Architecture

The architecture to support the development environment of applications in the Integrated
Technical Architecture is specified in the figure above. This environment consists of the
development tools required for application development in the Integrated Technical
Architecture. All development machines are located in the VDC and access is controlled
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through EdNet or through secure access over the Internet or via dial-in. Once connected to
EdNet each developer will have access to those VDC resources for which they have accounts
and permissions. The exact configuration of each developer client workstation is based on
their role and responsibilities. Sections 3-5 will define the client configuration requirements
for developing applications utilizing the Integrated Technical Architecture product
components. The following table defines the hardware and products deployed in the
development environment.

Table 5 - Development Environment Hardware and Operating Systems

Development Hardware Configurations Operating System

SU35E1-E5
- Sun E3500
-4 CPUs Solaris 2.6
-4GBRAM

- 366 Mhz Processors

SFANTO01, 004, 006

- Compag 1850R
NT4.0w/SP5
- Dual Processor
-1GBRAM
HP N-Class Machines HP-UX

25.  Tool Selection Recommendation for SFA

In addition to the development tools included in the Integrated Technical Architecture
development architecture, SFA has selected additional tools to provide full software life-cycle
development support. These tools recommendations and selection were based on the
following report: Tool Selection Recommendation for Department of Education Vendor and
Product Summary December, 1999 Prepared by the Giga Information Group.

The tools referenced in this report and subsequently selected by SFA are referenced in this
document as appropriate.
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3 Internet Architecture Development Environment

This section defines the development tools as deployed to support the system building
component of the framework as part of the Integrated Technical Architecture. The tools
defined support the development of applications within the Internet Architecture
framework.

3.1 Interwoven

TeamSite allows the user to structure Web development into different branches. Each branch
contains private workareas, which contain complete virtual copies of the Website; a staging
area, where contributors integrate their work; and editions, which are read-only snapshots of
the Website at various points in its development cycle. Content is submitted from workareas
to the staging area, and the staging area is then published as an edition. Editions may then be
deployed to your production server or an alternative delivery channel as required.

The following two products are used by the developers/authors in order to contribute
content to the Internet/Intranet:

TeamSite

Interwoven TeamSite Version 4.2.1 enables web developers to work in an environment that
supports versioning of file system and database assets. The control of the assets contained
within the TeamSite repository is accomplished by an easy-to-use workflow engine. The
following features are provided:

» Utilization of branch structures to organize workgroups and enforce security
» Definition of Workareas or sandboxes specific to each content developer

» Versioning control of all deployed content

Templating

TeamSite Templating is an add-on package that enables decentralized content contribution,
even in environments with centralized control of the overall look and feel. Templating
provides the following benefits:

» Provide users the ability to submit content that can be stored directly in a database or a
file, while preserving the integrity of Web page layout site architecture.

e Ability to create dynamic Web sites. Common content elements can be combined with
data stored in a database or file system to deliver dynamic Web pages.

» Enables content reuse by providing the ability to include individual content elements in
any number of Web pages.

« Administration of a consistent look and feel across the Web site, while maintaining the
flexibility needed to make rapid changes.
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All TeamSite content is maintained on a centralized Storage Area Network (SAN) at the VDC
in defined content developer workspaces. Once content has been tested and validated in the
development environment it is migrated into a defined Test environment. Upon acceptance
testing in the Integration test environment content is then deployed to production for general
availability. The flow of content is controlled through the TeamSite workflow engine.

3.1.1. TeamSite Development Architecture

The diagram below depicts the specific components and architecture required for TeamSite
content development and administration.

Production [ =

Environment

TBD

Content, for both Development and Production is accessed

froma common File System residing on the SAN TeamSite
Server
T
Ethernet il
0 )
~ Local Client Local Client TeamSite Administrator
Authorized Conttent Contributor Authorized Content Contributor

Client Workstation Configuration, local and
remote, require a Web Bowser to access the
TeamSite server

Remote Client
Authorized Content Contributor

Figure 3 - TeamSite Development Architecture
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3.1.2. TeamSite Architecture Requirements

TeamSite Server Requirements
*  SUN E3500

* GBRAM

* TCP/IP Connection

The TeamSite Global Report Center is also installed and configured on the TeamSite server.
It requires approximately 5 MB of physical memory. The OpenDeploy Global Report Center
has the same requirement. Since both components are part of the SFA Integrated Technical
Architecture architecture an additional 10 MB of physical memory must be allocated for both
TeamSite and OpenDeploy.

Disk Space Requirements

All servers must have enough disk capacity for 760 MB of TeamSite program files (/iw-
home) and five to ten times the total amount that the website content files is expected to
consume (Ziw-store). This amount of disk space is required in order to store TeamSite
metadata and multiple versions under development website files.

Inode requirements

TeamSite requires a large number of inodes. To estimate how many inodes the server will
require, use the following formula:

# inodes = (# branches)(# average files in staging area per branch)(# average
historical versions/file) (3 + 3(% of files having extended
attributes)/100))(safety-factor)

For example, if the TeamSite server has three branches, with 20,000 files in the
staging area of each branch, (on average), ten versions of each file in its
history list (on average), seven percent of files have extended attributes, use a
1.5x safety factor:

# inodes =3*20,000*10* (3 +3*.07)* 1.5
=600,000* 4.8
= 2.9M inodes

Global Report Center Data Storage Requirements

The TeamSite Global Report Center requires an additional 25 MB of disk space, plus 10-50
MB for data storage.

TeamSite Software Requirements

The TeamSite server application runs on the same system as the website development server.
It is recommend that the website development server be configured as a dedicated server,
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running no applications other than the web server software and TeamSite. The following
software is installed and meets or exceeds requirements:

e Sun Solaris 2.6 (recommended).

* International Business Machines (IBM) Hypertext Transfer Protocol (HTTP) Server or
equivalent Apache version.

TeamSite Client Requirements

End users access TeamSite through browser-based thin-client technology. The only
hardware requirements for client systems are the random access memory (RAM), central
processing unit (CPU), local storage, and networking capability needed to operate a suitable
web browser and the editing applications of the user’s choice. TeamSite’s thin-client interface
does not require installation of any other client software unless you will be editing files
through the TeamSite GUI.

The following table shows compatibility for most popular browsers on Solaris, 95, 98, and
NT:

Table 6 - Browsers

Netscape Netscape

46-46 4 5x Netscape 4.7 IE 4.x IE 5.x
TeamSite . N
GUI Yes Yes Yes Yes Yes
Smart
Co_n_text Yes Yes Yes Yes Yes
Editing
InterWoven Yes Yes Yes Yes Yes
Merge

* Recommended
3.1.3. Interwoven Product Architecture Overview

Private Workareas

With TeamSite, each Web contributor has a private workarea residing on the server to
develop and modify Web content. Each workarea contains a virtual copy of the entire Web
site. This allows each Web developer a place to stage and test changes in the context of the
entire site without impacting the production site/content or other contributors’ work areas.
The figure below provides a diagram of the TeamSite content development flow and process.

OCTOBER 13, 2000 16-16.1.2 14



US DEPARTMENT OF EDUCATION ITA DETAILED DESIGN DOCUMENT
STUDENT FINANCIAL ASSISTANCE VOLUME 6
SFA MODERNIZATION PARTNER DEVELOPMENT ARCHITECTURE

—

Documents /==

Computer @
E] Intranet

Server
/ Server
\ Internet

Staging Area Editions Server

Server

LY
[T

Templates

=

[T

Articles

Workareas

Database L

Computer

Figure 4 ~TeamSite Workflow

Web contributors for the SFA Intranet and Internet will place their content into TeamSite.
Workflows can follow many different paths, but the one depicted above is the most likely
scenario to demonstrate content management and how it is deployed to the respective web
sites.

Intelligent File System

TeamSite’s Intelligent File System is composed of the TeamSite server and kernel, the
TeamSite backing store of files and metadata, a suite of command-line tools, TeamSite CGl,
proxy servers for access through the TeamSite browser-based GUI, and file system mounts
for access through the file system interface. All of these components are included in the
TeamSite development server installation or are services provided by the VDC.

The Intelligent File System is the core of the TeamSite system, where detailed information
about the website, the web assets, web asset metadata, the production process and the users
is stored. The Intelligent File System collects and maintains metadata on TeamSite files,
directories, and areas, and allows TeamSite to process and present information according to
who is asking for the information, and under what conditions. By using an object oriented
design within a file system architecture, TeamSite combines extensive metadata tagging with
open access and file system performance for web content.
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Figure 5 — TeaSite Server Interfaces

The client computer connects to the TeamSite server in several ways. Requests from the
browsers or LaunchPad are routed through the standard TeamSite proxy server, which
allows consistent views of TeamSite areas. The double proxy server redirects hard-coded
links within the website. Requests through the file system interface (NFS mount/Samba)
and command-line tools, which do not go through the webserver, are not routed through a
proxy server.

The previous diagram depicts the internal access mechanisms and flow for accessing the
TeamSite server via a client workstation for development. Some of the specifics may be
modified to reflect the exact VDC configuration. For instance all access to file systems may be
through AFS mounts rather than NFS.

3.14. TeamSite Templating Overview

Developing new templates requires a strict file and directory structure in order to get them to
work. This is known as the data storage Hierarchy.

TeamSite Templating uses a data storage hierarchy based on data categories and types. The
directory structure supporting this hierarchy resides in the workarea for each TeamSite
Templating user. The directory structure is as follows. Items in boxes are directories; items
not in boxes are files.
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Figure 6 — TeamSite Templating Directory Structure

As shown, the templatedata directory is at the highest level in the hierarchy. Data categories
are at the next level in the hierarchy and contain one or more data types. For example, the
data category beverages could contain separate directories for the data types tea, coffee, milk,
etc. In addition to residing in this directory structure, data categories and types must also be
listed in the templating.cfg configuration file to be made available to TeamSite Templating.

The component directory that stores component templates is also a subdirectory of

templatedata.

Data type directories each contain a datacapture.cfg file and the subdirectories data and
presentation. Details for the entire hierarchy are listed in the table that follows.

Table 7 - TeamSite Directory Hierarchy

File or Directory

Description

templatedata

Top-level directory containing subdirectories for data
dategories, types, and all associated configuration files.
Residesin the workarea for each user who uses TeamSite
Templating. Can be renamed.

data_category 1

The first major categorization for data on a specific branch.
Named and defined in templating.cfg.

For example: /templatedata/beverages

data_type 2

The first subcategory of data in data_category_1. Named and
defined in templating.cfg.

